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Sir: 



The undersigned hereby declares that he has worked on"Engineered Thennoplasitc 
Technology" for over seven years. The initial research was conducted at the LSU Chemical 
Engineering Laboratory in Baton Rouge, LA, Larger profile samples have been produced at 
plastic extrusion plant in different states. He has countless hours of internet research in the field 
and has spoken on the technology at a railroad tie association meeting. Hundreds of profile 
samples have been produced and the results monitored and the formulation perfected. He has 
traveled to the country of Kuwait, by invitation from Mr. Badar Amade, an 
attorney/businessman. There are only a few people in this field of targe profile production and his 
company's product was considered the best product in the industry. He also has significant 
ejcperience in designing the molds for the extruded composite and has been involved in ( 1) 
installation of the test ties and (2) numerous strength and design tests. The undersiped hereby 
declares that such a background establishes him as one of ordinary skill in the pertinent art. 

The undersigned hereby declares that the claimed subject matter has solved a pioblem 
that is long standing in the art; specifically, a raih-oad tie which utilizes recycled post consumer 
waste materials, which exhibits sufficient strength, stiffiiess, and flexibility and which meets 
federal safety requirements. The railroad tie claimed in the above patent application, a 
substantially trapezoidal railroad tie made of a con^rosite of thermoplastic resin and a calcium 
sulfete composition, solves these problems. 

The undersigned hereby declares that since approximately 1988, there has been a long-felt 
but unsolved need to rqjlace existing chemically treated wood railroad cross-ties with recycled 
plastic lumber (See Exibit "1" Memorandum For Record dated 26 January 2001), It was not 
until the tnid-1990's that those of ordinary skill in the art began research and development to 
solve the problem. (See Exhibit "2" Fact Sheet dated 13 February 2004). 



The undersigned hereby declares upon information and belief that if those persons of 
ordinary skill in the art who were working on the problem knew of the teachings of the cited 
references, they would still be unable to solve the problem as it has been done by the above 
patent application. As explained in Bxhibit "V\ the different plastic compositions have different 
properties from one another (see Exhibit T at page 3). For example, concrete raikoad cross ties 
as disclosed by Buekett U.S. Patent No. 4,925,094 exhibit sufficient strength, but not flexibility. 
Additionally, concrete railroad cross ties tend to wear at the rail-to-tie attachment (see Buekett, 
co!, I , lines 22-27). Plastic-fiberglass composite raikoad cross ties as disclosed by Nosker U.S. 
Patent No. 5,916,932 exhibit inefficient stress transfer (see Exhibit "3" 2002 Nova Award 
Nomination 13, use of commercially available glass fibers was ineffective due to inefficient 
stress transfer). While HDPE offers both performance and environmental advantages, there are 
mechanical property limitations (See Exhibit "1" at page 3, Exhibit "2" at page 1). 

The undersigned heieby declares that the railroad tie as claimed in the above patent 
application has been field tested and revealed unexpected and superior resulte (See Exhibit "4" 
letters from entities field testing railroad ties as claimed in the above patent application). The 
results achieved by the claimed railroad ties are greater than those which would have been 
expected from the prior art to an unobvious extent Further, those results offer a significant, 
practical advantage (See Exhibit "4", letter from Union Pacific regarding trap«Eoida! shape). 

The undersigned hereby declares that the railroad ties as claimed in the above patent 
application have resulted in commercial success as additional ties were purchased as a result of 
the exceptional performance (see Exhibit "5" lettere for additional purchases as a result of 
performance). It was the unexpected performance of the railroad ties as clauned in the above 
patent application that was responsible for this commercial success. 

The undersigned hereby declares that all statements made of his own knowledge are true 
and that all statements made on information and belief are believed to be true, and that this 
statement is made with the knowledge that willfril false statements and the like so made are 
punishable by fine or imprisonment, or both, under § lOOl of Title 18 of the United States Code 
and tiiat such willful false statements may jeopardize the validity of the application or any patent 
issuing thereon. 

Respectfully submitted, 
Date ^*-4eia)C. Bayer 
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Rutgers University 

Center for Packaging Science and Engineering 
Building 3529, Busch Campus 
Piscataway, NJ 08855 



Introduction 

Background 

Recycled-plastic lumber has been under development and in use in the United States at least 
since 1988, and considerable progress has been made in understanding and controlling its 
properties, and utilizing it in many traditional chemically treated wood applications. This 
progress has been helped significantly through the efforts of industry, government, and academia 
to develop ASTM test methods and standards for these materials. The fairly recent creation of 
structural types of plastic lumber (that is, with a higher elastic modulus [stiffness] compared to 
standard plastic lumber materials) have made possible the substitution of recycled-plastic lumber 
in many structural applications where wood is traditionally used. Examples include railroad 
(RR) crossties and substructures for decks, docks, and bridges. The substitution of recycled- 
plastic lumber for chemically treated wood in these applications has heretofore been made 
almost entirely on the basis of life-cycle costs. However, this study explores the possibility that 
compelling environmental issues could provide an even greater incentive for this material 
substitution. 

An ave rage of 10 to 1 5 million wooden RR crossties are replaced in the United States every year. 
Each standard ticTs roughly 17.8 x 22.9 x 259 cm (7 x 9 x 102 in.) and weighs approximately 
90.7 kg (200 lb). T o understand the real magnitude of the number of tics repla ced each year, one 
may consid er that 15 million standard railroad ties placed end-to-end would span a distance o f 
nearly 3b, 600 kilometers (24,000 miles) — almost the distanc e o nce around the earth ! 
Considering that each tie is pressure-treated with several gallons of creosote (which is applied to 
provide resistance against biological attack), such a quantify of ties also represents millions of 
gallons of a hazardous chemical being introduced into the environment. If post-consumer 
recycled plastics could be used to fabricate a replacement for a chemically treated wood tie, it 
was envisioned that significant amounts of recycled plastics could be diverted from landfill, thus 




saving many trees from being cut down. In addition, the environment could be spared exposure 
to many gallons of chemical treatments. It was also thought that the use of recycled-plastic RR 
ties as a substitute for wood ties might also have a significant benefit regarding the buildup of 
greenhouse gases (GHG) and the related problem of global warming potential that now may be 
underway [1]. 

Objective 

The objective of this effort was to estimate the expected positive effect on reducing greenhouse 
gases by using recycled plastic RR ties as a substitute for traditional treated wood RR crossties. 
This effort was supported by an Interagency Agreement, #DW96947934-01-0, dated 25 August 
1999, between the U.S. Environmental Protection Agency (USEPA), Region 5, and the U.S. 
Army Engineer Research and Development Center, Construction Engineering Research 
Laboratory (ERDC-CERL). This Memorandum For Record documents the outcome of this 
study. 

Approach 

Greenhouse gas factors and calculation methodologies used in this report are taken from 
the USEPA report entitled "Greenhouse Gas Emissions From Management of Selected Materials 
in Municipal Solid Waste" [2]. It should be noted here that the GHG benefits could only be 
estimated based on the best fit of information currently available; possible deviations are noted 
herein. When more applicable data are developed, the approach presented here can serve as a 
guideline to more accurately calculate the GHG emissions. It should also be stated that this 
approach can be used for the analysis of GHG emissions when substituting plastic lumber in 
many other possible applications where wood is relatively short-lived, including decking, marine 
pilings, bridges, and even pallets. However, due caution is wairanted insofar as several 
requirements must be met in order to assure that plastic lumber will last for a long time. 
Mechanical properties of materials and the related stresses of the application must be carefully 
considered; tiie design must take into account thermal expansion and fastening issues; and above 
all, if the material is to be used outside it must have properties that are not significantly affected 
by sunlight, moisture and temperature cycling. Plastic-liimber-type materials containing high 
levels of wood-based materials, for example, have been observed to degrade even more rapidly 
than chemically preserved wood under certain circumstances. 



Plastic RaUroad Crossties - State Of The Art 

A team made up of Conrail and Norfolk Southern railroads, Rutgers University, and the U.S. 
Army ERDC-CERL began in 1996 to develop a plastic composite crosstie specification [33 [4] 
[5], The specification was based on Class 1 freight applications, which are considered to be the 
most demanding. This specification provided valuable guidance as to what the research targets 
would be in terms of product appearance and performance. The philosophy taken by the 
research team at that time was to develop a specification for a tie that could withstand the most 
demanding situation that a tie could be expected to endure ~ for example, a tie on a mountain 
curve with heavy freight passing over the track. An alternative approach might have been to 



develop multiple specifications for different loading conditions, but that approach was not taken 
because tracking different grades of plastic-based ties was deemed unfavorable. 

The target tie was specified to have the general dimensions (17.8 x 22,9 x 259 cm [7 x 9 x 102 
in,]) and appearance of a standard hardwood tie, and it would not absorb water, diesel fuel, 
mineral oil, or grease. The substitute tie would not be electrically conductive or highly 
susceptible to degradation from environmental exposures or abrasion. Also it would not increase 
its 143.5 cm (56.5 in.) gauge by more than 0.318 cm (0.125 in.) under a lateral load of 10,900 kg 
(24,000 Ibf) and a static vertical load of 17,700 kg (39,000 Ibf). The target tie would be required 
to sustain a dynamic vertical load of 63,500 kg (140,000 Ibf). Installation of the substitute tie 
should be easily facilitated with standard materials-handling systems, utilizing standard premium 
fastening systems. 

Non-Class 1 railroad systems would be expected to have different (lower) stress levels associated 
with their use. For example, a short line railroad might require the same static vertical loads but 
lower lateral loads and dynamic vertical loads because these ties are generally traversed at lov/er 
speeds. In a similar fashion, rapid ti-ansit systems would be expected to have much lower 
vertical loads (static and dynamic) but peitaps similar lateral forces produced by lighter trains 
traveling at higher speeds. 

The base material used in nearly all of the currently marketed plastic RR ties is high-density 
polyethylene (HOPE). HOPE is moisture- and insect- proof but can slowly degrade by oxidat ion 
under the influence of ultraviolet (UV) radiation at a rate of up to 0.076 mm (0.003 in.) per year 
[6]. The properties of most composite plastic ties should, therefore, not deteriorate rapidly in 
the field. At least two of the currently available composite tie formulations contain at least: 60% 
HDPE by weight. One manufacturer's composite tie, which contains fiberglass, has been shown 
to not lose any of its mechanical properties when exposed to cyclic moisture, temperature, and 
UV radiation at levels equivalent to 15 years of exposure for a wood tie. Another manufacturer's 
composite tie formulation containing HDPE and polystyrene achieved similar results when 
subjected to the same tests, and was also found to not lose any strength or stifftiess after 1 1 years 
of outdoor exposure in New Jersey. 

To date, at least six manufacturers have produced recycied-plastic based ties - not all of which 
meet the previously noted target properties ~ that have been installed in various quantities in 
active track within the United States. Some of these ties have been subjected to extreme 
accelemted service toting and have shown no signs of failure of any type. The composition of 
the different ties varies from glass-fiber-reinforced composites, to polymer-fiber-reinforced 
composites, to mineral-filled polymer composites, to a hybrid plastic, steel, and concrete 
composite. It is noteworthy that each of these material combinations will have different 
properties from one another, just as wood from different species of trees has different prope-rricR, 
Newer material combinations will undoubtedly be developed in future. 

Depending on composition and quantity involved, plastic RR ties can cost any where from LS to 
3 times the amount for treated wood ties. In order to of&et these higher initial costs relative to 
wood, the durability (that is, increased service life) of plastic composite ties must be factored in. 
If these ties are not able to provide significant increases in durability over traditional materials, 



their market will be quite limited. Performance durability is also an important issue relati ve to 
the greenhouse gas benefits, as will be shown. 

Based on the experience of the authors in this area, it is estimated that a recycled plastic 
composite raihoad tie can be engineered to last at least 60 years in service in most, if not all 
applications, and 100 years of service is not out of the question in typical service exposures. 
Based on the above-mentioned UV degradation rate of HOPE, for example, a tie based on this 
material can be expected to lose less than 0.8 cm (less than one-third of an inch) of its 17.8 cm (7 
in.) vertical thickness in 100 years. This represents less than a 5% loss in total cross-sectional 
area, with a corresponding loss in properties expected. Two plastic railroad tie manufacturers 
currently warrant their ties for 50 years and have laboratory test data showing essentially no 
degradation of properties in 12-15 year exposures. For ease of calculation we will use a 60-year 
plastic tie life to calculate the GHG benefit of utilizing recycled plastic ties. 



Wood Railroad Crossties - State Of The Art 

The overwhelming majority (93 %) of the approximately 15 million railroad crossties used per 
year in the United States are wood [7]. Class 1 railroads use predominantly hardwoods like oak, 
and short line raih-oads use mixed woods, including softwoods. Metropolitan transit systems use 
mixed woods (sometimes even exotic rainforest hardwoods) and concrete crossties. Wood ties 
are typically treated with creosote and (much less often) with chromated copper arsenate (CCA). 

Wood tie failures occur most often as a result of one of two mechanisms - biological or 
mechanical. Biological attack causes tie failwe most quickly in areas where the tie is subject to a 
combination of high moisture and high temperature. Mechanical modes of failure typically 
occur in tie locations where the highest dynamic lateral forces act on the ties. High dynamic 
lateral loads can, over time, cause the spike holes to elongate, with subsequent gauge widening 
or can cause abrasion and wear at the interface of the rail plate and the tie. These phenonina are 
commonly referred to as "spike killing" and "tie plate cutting," respectively. In severe 
exposures, these types of failures can occur in as little as 1 year, To mitigate spike killing, 
wooden plugs or other synthetic materials are typically inserted into the holes, and the ties are 
then respiked. This process can usually be done twice, leading to a 3-year life for ties in these 
most severe service conditions (such as on mountain curves, with heavy tonnage loads). To 
temporarily work around tie plate cutting, the tie can usually be flipped over and reused. 
However, once the reverse side also becomes worn, the tie must either be moved for use in low 
speed applications, such as in a yard, or discarded altogether. 

On a straight section of track on the high plains of the United States, a wooden tie can last as 
long as 50 years. The Chicago Transit Authority and the Metropolitan Transit Agency (New 
Yoik City) replace their wooden ties roughly every 25 years. Norfolk Southern Corporation 
replaces many of its ties that are in relatively wet locations in the Southeastern United States 
every 3 to 5 years. It is difSGcuIt to determine how many of the 15 million ties purchased every 
year go into applications with a short useful tie life, but it is reasonable to assume that a high 
percentage of the ties sold go into the shortest-lived applications simply because they get 
replaced much more often. 



Greenhouse Gas Calculations 



Estimates of the effect of using recycled plastic raikoad crossties as a substitute for traditional 
wooden crossties are detailed below, using referenced numbers lErom the USEPA report, 
"Greenhouse Gas Emissions From Management of Selected Materials in Municipal Solid Waste" 
[2]. The calculations are to be considered as only an estimate because, for example, specific 
information on the role of hardwood lumber is not found in the referenced document. 

In the USEPA document, the units that are pertinent to this comparison are the Metric Ton 
Carbon Equivalent (of gas) per short ton of (solid) material utilized, or MTCE/ton. In the 
following, the MTCE/ton "cost" of producing and using a recycled-plastic railroad tie is 
compared with the MTCE/ton "cost" of producing and using a wooden tie. 

Plastic lumber, of which railroad ties is a subset, is typically molded or extruded using 
unwashed, granulated plastic bottles (predominantly HDPE) as a primaiy feedstock. The 
methods of plastic recycling for which data are available in the USEPA report are limited to re-sin 
recovery processes, which involve additional washing and extrusion/melt filtering steps. The 
plastic ties that have been under development in the United States to date are made 
predominantly from HDPE, with lower percentages of other polymers, and, in some instances, 
glass fibers or other mineral fillers. We will approximate the MTCE/ton cost for producing a 
recycled plastic railroad tie to be 0.28, as taken fi-ora Exhibit 2-2, column G of the referenced 
USEPA report. This value includes transportation and processing of recycled HDPE for resin 
recovery. This number is actually somewhat higher than it should be for plastic lumber 
production because it involves extra energy-intensive steps, but it is the best information 
currently available. 

No value for the MTCE/ton cost of producing a wooden railroad tie is available in the USEPA 
report, but MTCE/ton information for the production of dimensional lumber was obtained 
directly firom Mr. Henry Feriand of the USEPA [8]. The average combined process energy 
emissions, transportation energy emissions, and process non-energy emissions for dimensional 
lumber have a value of 0.02 MTCE/ton of product. For this estimate, the energy-intensive 
chemical preservative manufacture and tie treatment processes has not been accounted for. 
Therefore, while this value is an imperfect estimate, it is nonetheless the best infonnation 
currently available. 

An additional factor must be considered for items produced from wood. Wood comes 
fi-om trees, which sequester carbon that they remove from the atmosphere. The MTCE/ton cost 
associated with forest carbon sequestration is 0.73, as taken from Exhibit 3-8 and discussed on 
page 54 of the USEPA report. 

Summing up the above factors, tiie MTCE/ton benefit for producing a plastic crosstie as a 
replacement for a wooden tie is equal to the MTCE/ton costs associated with making a wooden 
tie minus the MTCE cost associated with producing a plastic tie, as follows: 



(0.73 + 0.02) - 0.28 - 0.47 MTCE/ton 



The above calculation is only an estimate, but is considered to be close. This calculation 
represents the benefit if the plastic tie lasts only as long as a wooden tie. If a plastic tie outlasts a 
wooden tie, which it will in most cases, tiie benefit will be greater. For example, if it is assumed 
that a plastic tie will last 60 years (at least two of the manufacturers guarantee their ties for 50 
years), the calculations are done as follows: 

For the replacement of a wooden tie in a situation where it typically lasts 30 years, 
MTCEyton credit for a second wooden tie can be claimed upon installation of a 
plastic tie, or: 

2 X (0.73 + 0.02) - 0.28 = 1.22 MTCE/ton 



For the replacement of a wooden tie in a situation where it typically lasts 15 years, 
MTCE/ton credit for a second, third, and fourth wooden tie can be claimed upon 
installation of a plastic tie, or: 



4 X (0.73 + 0.02) - 0.28 = 2,72 MTCE/ton 

For the replacement of a wooden tie in a situation where it typically lasts just 5 

years, MTCE/ton credit for a second, third, fourth, fifth, sixth and twelfth 

wooden tie can be claimed upon installation of a plastic tie, or: 



12 X (0.73 + 0.02) - 0,28 - 8.72 MTCE/ton 



For the replacement of a wooden tie in a situation where it typically lasts just 3 
years, as in the most demanding service applications, MTCE/ton credit for a 
second, third, fourth, fifth, sixth,....and twentieth wooden tie can be claimed upon 
installation of a plastic tie, or: 



20 X (0.73 + 0.02) - 0.28 = 14.72 MTCE/ton 



These are impressive numbers, especially in severe exposure applications where wood ties must 
be replaced often. The benefit of recycling aluminum (the current MTCE/ton leader of 
recycling) is about 3 MTCE/ton. This analysis does not include the MTCE associated with 
actual tie replacement This number would be hard to estimate in a general sense because of site 
Specific variables attributable to rerouting rail traffic over longer routes for tie maintenance and 
replacement. However, factoring in such a value would increase the MTCE/ton benefit of plastic 



composite ties even further. As stated above, these numbers are only estimates, but the concept 
of substituting a long-lasting plastic item for wood to have a very significant effect on 
greenhouse gases is a durable principle. These results contradict the common perception that 
recycling plastic bottles back into bottles (closed-loop recycling) is more environmentally 
advantageous than producing plastic lumber from bottles (open-loop recycling). 



Eeneflts of Plastic Lumber Applications 

Recall that the aoove results are considered applicable to other plastic lumber applications. The 
argument for a longer-lasting substitute material for treated wood is expressed in the following 
quote: 

"Did you know? A full two-thirds of all wood decte replaced are less than 10 
years old? More than half of these are replaced because they were rotting, 
infested with insects, or no longer structurally sound. Building with recycled- 
plastic lumber eliminates these problems. It also eliminates the need to dispose of 
the chemically-laden waste of pressure-treated lumber when dismantling that 
rotting deck. And, you don't have to worry about chemicals leaching from your 
deck as you relax on your recycled-plastic lumber deck. [9]." 

To demonstrate GHG benefits in other applications similar to those estimated for using plastic 
RR ties, the plastic lumber structure must be designed for a long service life and take into 
account material properties such as strength, stiflEhess, creep under long-term loading, and 
differential thermal expansion [10] [11]. 

A plastic lumber bridge built at Fort Leonard Woo4 MO, can be used to demonstrate the GHG 
benefits of plastic lumber structures [12] [13]. The original 7.9 meter (26 ft) wide by 7.3 meter 
(24 ft) long bridge was a wooden structure originally rated for light vehicular traffic, but it had 
been restricted to pedestrian traffic due to tihie hi^ly deteriorated state of the wood. A 
replacement plastic lumber bridge structure was designed and constructed in June 1998. Like the 
original wooden bridge, the replacement plastic lumber bridge was designed for vehicular traffic. 
According to base engineering personnel, treated wood structures at Fort Leonard Wood have a 
life expectancy of 15 years with planned biannual maintenance. (Of course, the amount of 
maintenance and repair work conducted during this biannual schedule would increase over the 
years as the wood ages and deteriorates.) For the plastic lumber bridge, materials from four 
different manufacturers were used. Structural-grade plastic lumber was used for the substructure 
joists, side-railings, and railing slats, and standard-grade plastic lumber was used for the bridge 
decking and top railing. To date, this plastic lumber bridge looks like new with no evidence of 
deterioration or failure. 

The materials costs for the plastic lumber materials needed to build this bridge were estimated to 
be about 2.5 times more compared to the cost of materials for the same bridge made from treated 
wood. However, given the very low maintenance requirements of the plastic lumber compared 
to wood, a life cycle cost analysis showed that the plastic lumber bridge would pay for itself in 
approximately 7.5 years. 



As with the plastic RR ties, a 60-year service life is very likely and is used here for ease of the 
GHG calculations that follow. First, assuming the plastic lumber materials last only as long as 
treated wood, the MTCE for using plastic lumber as a replacement material for treated wood is 
the same for the bridge as for the plastic RR ties; that is: 

(0.73 + 0.02) - 0.28 = 0.47 MTCE/ton 

At a 60-year life expectancy for the plastic lumber, but assuming an average 15-year replacement 
cycle for a treated wood structure, a wooden bridge would have to be replaced three more times 
to equal the service life of the original plastic lumber bridge. Considering future bridge 
replacements, a second, third, and fourth MTCE/ton can be credited, as follows: 

4 X (0.73 + 0.02) - 0.28 = 2.72 MTCE/ton 

Approximately 6.5 short toas (13,000 lb) of plastic lumber materials were used to construct the 
Fort Leonard Wood bridge. By using plastic lumber instead of treated wood to build this bridge, 
the total GHG benefit equals: 

6.5x2.72 = 17.68 MTCE 

Similar GHG benefits can be demonstrated for almost any plastic lumber structure. Of course, 
for these benefits to be fiiUy realized, the structure must be designed properly to minimize 
system failuies over the expected design life. The result also assumes the use of a plastic lumber 
material with no substantial content of rapidly degradable organic materials. 



Conclusions 

As demonstrated by the calculations developed in this study, the replacement of recycled-plastic 
lumber for chemically-treated wood can have a very significant positive effect on reducing 
greenhouse gases. The exact level of the greenhouse-beneficial effect depends on how 
fi-equently the traditional wooden item is typically replaced. Given the large number currently 
replaced each year, the benefit for replacing plastic RR ties for word RR ties would be 
significant at any reasonable level of market share. Interestingly in this case, the greatest 
greenhouse gas benefit occurs where the financial benefit of using a long-life material is also 
greatest. This finding is an encouraging departure fi-om the many cases in which the most 
environmentally friendly option ends up being the most costly. 



Recommendations 

The results of this study suggest the following recommendations: 

• MTCE factors for chemically treated wood and recycled, unwashed HDPE should be 
developed and the GHG benefits for plastic RR ties (and other related plastic lumber 
materials) recalculated in order to refine the existing numbers and improve their utility in 



other analyses. 

• The environmental benefits of using recycled-plastic RR ties (and other recycled-plastic 
lumber products) as brought out in this study should be well publicized and referenced in 
technical papeis and other documents especially while stressing the benefits of 
decreasing GHGs and the penalties for increasing GHGs in the environment Further 
acceptance of these benefits could lead to Federal, state and local initiatives and policy 
changes that would be not only environmentally sound but cost-effective as well. 

• Industry and government should support increased research and development for all- 
plastic lumber outdoor structures (e.g., decks, docks, boardwalks, bridges) with the 
thought that increased substitution of plastic for wood in such structures would have a 
positive GHG benefit. 

• Research, development, and testing efforts concerning recycled-plastic RR ties should 
continue as these products still need to gain increased acceptance by the railroad 
engineering community. Plastic ties have the potential to gain a significant piece of the 
replacement tie market share, but additional demonstrations will be needed to further 
demonstrate their performance, including economic and environmental benefits. 
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FACT SHEET 

U.S. Anny ERDC-CERL 
13 February 2004 

SUBJECT: In-Track Perfonnance Evaluations of Recycled-Plastic Composite Cross Ties 



1 . Background . Wood has been the traditional material used for railroad (RR) cross ties during 
the 150-plus years of railroading in the United States. Trains now carry up to 39 tons 
(35,400 kg) per axle versus 36 tons (32,650 kg) just a few years ago. In naany cases this 
increased losing has accelerated the wear of wood ties. The resulting decrease in the 
service life of wood ties as well as growing environmental concerns about the use of creosote 
as a wood preservative have prompted industry interest in alternative RR cross tie materials. 

2. I Origins of the Plastic Tie Technology . In the early 1990s several manufacturers in the 

. United States had the idea to produce RR ties made from recycled waste plastics. However, 
it was quickly learned that it takes more than just a cross tie-sized block of plastic to provide 
proper track performance. By the mid-1990s at least two independent groups were 
developing engineered plastic composite RR ties using recycled high-density polyethylene 
(HDPE) and incorporating reinforcement elements into the recycled-plastic matrix for . 
property enhancements (ReC a.). Despite its mechanical property limitations, HDPE offers 
both performance and environmental advantages for use as RR cross ties. Insects and other 
organisms can attack wood ties and shorten their service life, particulariy in warm, moist 
soils. To fight insect attack and rot, wood ties must be chemically treated, usually with 
creosote. HDPE does not require such treatment because it is inherently resistant to insects 
and tot. Given that approximately 15 million cross ties are replaced each year fay U.S. 
railroads, and considering the volume of plasric used to make each tie, it has been projected 
that considerable araoimts of waste plastic could be diverted from landfills and put to 
beneficial use if plastic ties could achieve any significant market penetration. 

3. Minimum Performance Requirements . In 1994, a group that included personnel from 
Rutgers University, Norfolk Southern Railroad, the former Conrail Railroad, the U.S. Army 
Engineer Research and Development Center, Construction Engineering Research Laboratory 
(ERDC-CERL), and a major plastic lumber manufacturer established preliminary 
performance targets for developing plastic RR ties suitable for Class 1 rail service. These 
targets were based not simply on the empirical properties of a wood tie as determined in a 
laboratory, but on the actual mechanical and physical property requirements for a cross tie 
functioning property in service. In 2000, a Subcommittee on Engineered Composite Ties 
was established under the American Railway Engineering and Maintenance-of-Way 
Association (AREMA) Committee 30 on Cross Ties to develop recommended engineering 
standards and practice for the use of these new cross tie materials. These standards, which 
used the 1994 performance targets as a starting point, were first published in the 2003 Edition 
of the AREMA Manual for Railway Engineering. The standards represent a minimum 
performance specification for the use of plastic composite ties in Class 1, heavy-axle-load 
rail service (Ref. b.). The following table lists some of the recommended minimum 
performance requirements from the AREMA Manual for plastic composite cross ties. 
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Table: Some Physical and Mechanical Properties for Plastic Composite RR Cross Ties 
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4. Types of Plaatic Composite Ties . In little more than a decade since the first field tests, 
various manufacturers have entered the market with an assortment of plastic composite tie 
designs, Generically, these new plastic composite ties include such compositions as; 



• Glass-fiber reinforced HDPE matrix 

• Glass-fiber reinforced rubber-modified HDPE matrix 

• Immiscible polymer blend (IMPB) polystyrene (PS)-HDPE matrix 

• HDPE and mineral byproduct combination 

• Hybrid steel, concrete, and plastic composite design 

Variations on the above — and even entirely different compositions or design types — may 
be possible in the future as new manufacturers start competing for a share of the tie 
replacement market, 

5, Field Testing . 

a. In April 1996, two plastic cross ties were installed in a 5-degree curve in the Facility for 
Accelerated Service Testing (FAST) at the Association of American Railroads (AAR) 
Transportation Technology Center, Inc. (TTCI), Pueblo, CO. After 130 million gross 
tons (MGT) (118 billion gross kg) of traffic at 40 mph (64 km/hr), one of the ties was 
removed for laboratory testing. This removed tie was subjected to a rail seat abrasion test 
to determine the sensitivity of the tie material to tie plate cutting. The testing machine 
broke down after 900,000 cycles with no evidence of tie plate cutting up to that point. 
Based on satisfactory performance of the originally installed ties, 24 additional plastic 
composite ties were installed in March 1997. 

b. Also during this general time frame, another manufacturer's composite tie formulation 
was tested at TTCI. It withstood 2,000,000 cycles with no plate cutting while exhibiting 
good holding power using cut spikes. Ties manufactured by additional companies have 
since been installed in the FAST. The specimens that have been in place the longest have 
now supported over 700 MGT (635 billion gross kg) of traffic with very good 
performance results to date. 



c. One tie perfonnance parameter that warrants special mention is lateral track stability. In 
lateral tie push-out tests performed on some plastic composite ties by TTCI, 
approximately 1,000 Ibf (4.45 kN) was required to push out newly it^talled plastic ties. 
This value fells within the performance range typical for a newly installed wood cross tie 
of equivalent size. After 15-20 MOT (13.6 - 18 billion gross kg) of traffic, the hard 
rock ballast will begin to "lock" into the wood tie and the lateral push-out force will 
increase to around 2,500 - 3,000 Ibf (1 1 . 1 - 13.3 kN). The push-out tests performed on 
the plastic ties after approximately 15 MGT (13.6 billion gross kg) returned a push-out 
value similar to the as-installed value. This result indicates that plastic composite ties are 
too hard and ftiction-resistant to achieve significant mechanical interlocking with the 
ballast. 

d. In order to increase the tie-to-ballast interaction and consequently mcrease the lateral tie 
push-out resistance, manufacturers have heat-embossed textured patterns into the sides 
and bottom of ties. Norfolk Southern conducted field tests using some of these embossed 
ties during November 1997. The ties were installed, tamped, and ballasted in the same 
manner as a conventional wood tie. Even with no accumulated traffic, up to 4,500 Ibf (20 
kN) force was needed to push out the ties with the embossed pattern. Other tests of these 
embossed plastic composite ties conducted by the Army, TTCI, and various commercial 
railroads have demonstrated lateral stability values up to 50 percent greater than those for 
wood ties. 

e. Although plastic ties exhibit much lower stif?hess than wood ties as measured in flexure 
in the laboratory, some researchers believed that, because of the effects of loading rate on 
polymeric materials (i.e., effective stiffness rises in correlation with increases in loading 
rate), the plastic ties would demonstrate much more stiffiiess in track than laboratory 
results indicated. This idea was tested on a 100-tie section of plastic composite ties 
installed in a 6-degree, 5-inch superelevation curve on the High Tonnage Loop at the 
FAST. The total track modulus (stifihess) of this 100-tie section was measured and 
compared widi an adjacent oak tie section. The vertical modulus was measured both 
statically and dynamically at two different temperatures (tie center at 33 "F [0.6 °C] and 
121 °F [49.4 °C]). No difference in stiffness was found between plastic tie and wood tie 
track, and no significant change in stiffness was attributable to temperature in either fype 
of tie. The vertical track modulus, in lb£'in./in. (kN/cm/cm) was 3190 - 3430 (14.2 
15.3) for plastic-tie track and 3160 - 3240 (14.1 - 14.4) for wood-tie track (Ref c). 

6. Field Installations. 

a. Plastic composite ties are accumulating traffic not only at the Pueblo test center but also 
in revenue, mass transit, and military track applications. The Union Pacific (UP) 
Railroad has the largest number of plastic composite ties installed of any U.S. railroad, 
using mostly cut spikes (Fig. 1), In one UP installation carrying 263,000 lb (1 19,000 kg) 
coal cars, composite ties have accumulated 850 MGT (770 billion gross kg) since July 
1998 with no indication of plate cutting or spike back-out. To date, the Chicago Transit 
Authority (CTA) has installed the largest number of plastic composite ties of any transit 
railroad Over the years, the dripping of creosote from elevated track onto pedestrians 



and property has been a problem for the CTA. The CTA looked to plastic ties as a way to 
eliminate dripping creosote as well as the problem of stray-current corrosion of track 
fasteners. After a successful trial using a small group of plastic ties at one of its elevated 
stations, the CTA decided to install plastic composite ties not only in its elevated (open) 
track but also in ballasted track to take advantage of the increased lateral stability. 
Performance has been successful enough that installation of tens of thousands of 
additional plastic ties is cunently in progress (Fig. 2). 

b. In December 1998, the U.S. Naval Surfece Warfare Center (NSWC) in Crane, Indiana, 
installed a set of 64 recycled-plastic composite ties in an AREMA #10 turnout (Fig. 3). 
This installation was undertaken to demonstrate that plastic ties could perform well in a 
turnout under heavy axle load in light- to medium-density traffic service conditions. 
Several types of fasteners were used, including Pandrol™ plates and screw spikes as well 
as a hybrid of 5/8 in. (1.6 cm) lag screws and cut spikes in a standard cut spike tie plate. 
Since being placed into service, no component failures or major problems have occurred. 
A second plastic tie turnout was installed at NSWC in June 2002 using plastic ties from a 
different manufacturer. As a resuh of these successful NSWC installations, six switch 
sets using composite ties from three different manufacturers were installed on the 
Washington D,C. Metro commuter rail service (Fig, 4). 

In the Spring of 2003, several groups of plastic ties from three different manufacturers . 
were installed in a curved section on one of the main lines at the Crane NSWC, Wood 
ties at this location have failed prematurely due to severe tie-plate cutting. The installed 
plastic composite ties did not show evidence of excessive tie-plate cutting, but they have 
not exhibited the stability that has come to be expected. Track wandering and large 
deflections have been observed even after tamping the ballast on several occasions. An 
inspection in September 2003 indicated that the problem probably is not related to the tie 
material but rather to instability in the sub-ballast, which was disturbed during the 
installation of the new ties. Onsite cone penetrometer tests are planned for Spring 2004 
to verify this hypothesis. 

7, Status of the Technology , The plastic composite ties installed at the Crane NSWC as well as 
those at the mass transit and Class I railroads discussed here will continue to be monitored 
for several years to help establish a long-term performance history. Research will also 
continue for the purpose of assessing performance predictions and safety issues (Ref d.). 
Recycled-plastic composite cross ties are scheduled for installation in track at Fort Campbell, 
KY, as part of an environmental sustainability program demonstration in Spring 2004. The 
ties will be installed in location.s where wood ties have had performance problems — mainly 
in damp locations. Knowledge gained as a result of all of these continued activities will be 
applied to future revisions of the Engineered Composite Ties Section of the AREMA 
Railway Engineering Manual. Cross-references to AREMA Section 5 are being incorporated 
into Unified Facilities Guide Specifications (UFGS) used by the Army (UFGS 05650A, 
"Raikoads") and Navy (UFGS 05650N, "Railroad Track and Accessories"). When 
incorporated, these cross-references to AREMA Section 5 will make it easier to specify 
composite plastic railroad ties and will help to support appropriate ^plication. 
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Figure 1 , Plastic-composite ties being installed by the UP on a bridge structure. 
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RECYCLED-PLASTIC COMPOSITE RAILROAD CROSSTIES 

U.S. railroads replace about 15 million wood crossties each year, and increasing wheel loads are accelerating 
this deterioration every year. Environmentai restrictions on preservative chemical treatments plus higher costs 
and lower durability have the railroad commumty interested in aitenjative materials to wood. Every year over 7 
billion lb of high-density polyethylene (HDPE) plastic is molded into consumer product containers, and the vast 
majority of it ends up in landfills. In the early 1990s, the emerging U.S. plastics recycling industry began 
experimenting with the idea of fabricating plastic RR ties, and it was quickly determined that it takes more than a 
tie-shaped block of plastic to duplicate the service performance of a standard RR tie. Plastic ties would have 
inherent resistance to rot and insects, eliminating the need for chemical treatments, but recycled HDPE by itself 
lacked the required mechanical properties of wood. 

In 1994, researchers from the U.S. Army Construction Engineering Research Laboratory (CERL), Rutgers 
University, U.S. Plastic Lumber (USPL), Poiywood, Inc., and Conrail and Norfolk Southera railroads developed, 
demonstrated, and patented innovative recycled-plastic composite technologies for use as railroad crossties. First 
the researchers had to determine which physical and mechanical properties are required to achieve the desired in- 
service performance, and then they attempted to meet those requirements by incorporating reinforcement fibers 
into the HDPE to create a composite materia!. The use of commercially available glass-fibers as a reinforcement 
is a difficult approach because the high viscosity of molten HDPE results in poor wetting of the glass by the 
matrix polymer. The resulting fiber-impregnated material is ineffective due to inefficient stress transfer between 
the matrix and the reinforcement fibers; un wetted pockets of glass fibers act as gross material defects rather than 
reinforcements. These problems were overcome by either of two innovative techniques: the use of ( I ) chopped 
glass fibers recovered from scrap fiber-reinforced polymer composites and (2) recycled waste polystyrene, 
Using these reinforcements, elastic moduli exceeding 250,000 psi were achieved, compared to an average 90,000 
psi for unreinforced recycled HDPE. 

Field test installations were conducted by Conrail and Norfolk Southern, iiicluding a track section in 
Conrail's main line between Pittsburgh and Philadelphia. In a related effort, several groups of plastic composite 
ties were installed in the Facility for Accelerated Service Testing (FAST), a raikoad industry test bed at Pueblo, 
CO; the purpose was to investigate various performance parameters, rail fastening hardware alternatives, and 
lateral track stability. The oldest ties have so far been subjected to over 500 million gross tons of traffic at heavy 
wheel loading; there have been no failures of the plastic composite ties, and none show signs of degradation or 
wear. In December 1998, recycled-plastic composite ties were installed in a turnout (switch) in mainline track at 
a military munitions center in Indiana — the first application of plastic ties in a turnout. 

The longer life expectancy of the plastic ties makes them idea! for hard-to-maintain areas such as turnouts, 
bridges, and tunnels. USPL is now a licensed manufacturer of recycled-plastic composite RR ties, marketed 
under the name Duratie, using the Rutgers-developed innovative glass-fiber-reinforced recycled-HDPE 
technology. The innovative polystyrene reinforcement technology is now being hcensed to Poiywood, Inc., to 
manufacture recycled-plastic composite plastic RR ties. After a successful initial test in elevated corranuter 
track, the Chicago Transit Authority has purchased more than 30,000 ties in open bid, and has installed these ties 
in both elevated and ballasted track. These two types of innovative reinforced plastics technology are now used 
both in mainline and transit tracks across the U.S., including the Washington D.C. and New York City mass 
transit authorities. The railroad industry's rapidly growing interest in these plastic composite ties has spurred 
several other composites manufacturers to compete for a share of the wood replacemrait tie market. Industry 
interest has also prompted the American Railway Engineering and Maintenance-of-Way Association (AREMA) 
to establish a new Subcommittee on Engineered Composite Ties, the purpose of which is to develop engineering 
guidance for the performance specifications and use of these tie technologies. 

As recycled-plastic composite ties become common components in our nation's raiboads, they will conserve 
millions of trees, reduce the leaching of hazardous wood tie preservative chemicals into the environment, and put 
substantial amounts of the nation's trash to constructive commercial use (thus conserving landfill space). Not 
insignificantly, these materials will also reduce the railroad industry's track maintenance costs. The rapid 
acceptance of these innovative composite crossties is especially remarkable considering the traditional and 
^conservative nature of the raihoad civil engineering community. 

Still more benefits are likely to accrue to the nation fit)m this technological development. Results of a recent 
study indicate that use of these recycled-plastic materials could help to reduce greenhouse gases in the 
atmosphere. Furthermore, this same technology could readily be adopted as a very low-cost, high-performance 
alternative to the more costly composites being tested in the public infrastructure today. 

Contact: Richard G. Umpo • U.S. Army ERDC-CERL • P.O. Box 9005 • Champaign, IL 61825-9005 
217-373-6765 • Fax 217-373-6732 • r-lampo@cecer.army.mll • www.cecer.army.mit 
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July 28, 2006 



PoIySum Technologies 
Attn: John Bayer 
P.O. Box 84051 
Baton Rouge, LA 70084 

John, 

In reference to the Tuff Ties we installed in the Spring of 2000, they have had over 6.5 
million tons of product carried over them and they are perfonmng exceptionally well for 
us. There has been no spike creep or plate movement evidence in the soda ash load out 
or the acid load out There is no evidence of deterioration at all. 

If you need additional information, please call and we will do everything we can to assist 
you. 



BDW • 642 South Federal Blvd. • Rivertoa, WY 82501 • (307) 856-7480 • Fax (307) 856-4623 




Sincerely, 



Ed "OscaA' Kelsey 
Vice President 

Bi^om Divide and Wyoming Raiht)ad 
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June 9, 2000 

PoiySum Technologies, LLC 
John C. 'Bayer 
52 1 Riena 

■ La Place, Louisiana 70068-3515 
Dear John, 



■ TTie pjastip ties were installed on Februaiy 3, 2000. They were placed in or near the load out shed where 

Moving md spiking of the ties was the next step in the installation Each of the ties r«n„5««i -y ™.« * 
move intoplace because of the tieWeightSpMni the tiesdo'^^^ 

■Ournextspiking attempt called for drilling a 7/16" pilot hole. Using the spike driver wesuccessftllv 
drove fte spike in with high resistance. We believe it was mote difficult^ dl^SriSStn oaktie 
with pilotholes. One item to note was the extreme resistance in the first 4Tch« 2 h^hes 

bemg relatively easy to drive. At this point we have not tried to removeaspS*^ 




SSsTkTgrS'''''*' " "^'^ -^^y t'^-vy traffic and some soft 




South Federal Bivd • Rii^ertoa WY 82501 * m7) 85(^-7480 • Fatt r^07^ A';^^^*^;?^ 



August 27, 2003 



PolySum Technologies 
Attn: John Bayer 
P.O. Box 84051 
■Baton Rouge, LA 70884 

Mr. Bayer, . 

As per our conversation, I am writing this letter concerning TUFF TIES. We instailed the 
ties at om facihfy over three years ago. At this time, we estimate over 3 miUion tons of 
produpt have gone across Hiese ties. There is no evidence of plate or spike movement 
i here is no evidence of the ties splitting or deteriorating^ 

At this point in time, we are satisfied with the performance, of your composite ties. 

Sincerely, 




Ed "Oscart Kelk 
Assistance Vice 
President BTI/BDW 



BTI, 642 South Federal Blvd. * Riverton, WY 82501 *■ (307.) 856-7480, Fax (307) 856-4623 



NEW ORLEAjNfS PUBLICBELT RAILROAD 
4822 TCHOUPITOULAS ST. 
NEW ORLEANS, lA 70115 
We care about safety, because we care about youi 

• J.BMDCER. ■ ■"■ 

GENERAL MANAGER (504) 896-7400 t IfOREOW 

"""" . (800)524-3421 "^s^^TSf 

FAX NO. (504) 896-7452 896.7430 

A. a MAKINEUO, JK. ' ~ — 

MANAGJES, BMGDffiERINO LVOVBUO 

ANDMABrtKNANCB ■ • ' " ■ . . GENERAL SUPT " 

^^^^^ 896.7«1* 



May 30. 2003. 

Mr. John C. Bayer, Manager 
Poly Sum Tecbiologies, LX.C. 

P.O.Boxa4051 • ■ ' 

Baton Rouge, lA 70884 

RE: Tfaermopla.'^'ft RailmaH Tj^c 



12" X ^Zll ^^"^ ^^^'^ d^Kvery of twenty-five (25) 8" X 

Track apphca^om^After over eighteen (18) montbs in service and over five (5) million gross to^oSicSe 
■t^tmuatoperfonneffec^velyastodmbility^^^ 

. ^y^"fo^.^o^theNew(>leansPubKcBdtRaikoadtiieopp^ 
If there should be any questions, please call me at 896-7420.' 



Sincerely, 



Aathony CMarinello,' Jr. 

Manager, Engineering & Maintenance 



MicrasoftWoni - K/eagr/usersfletttrs/Baytr 053003.doc 



W.K (BilDWIMMBR' J h... tn 

ViaPrtsidem-Engiiittiing - " wSHw' ■ T.T. (Toaa) OGBB 

RoqralCJO- /in'i'ft ChkfEngincer-DeKEn- 

• {40?)27M345 ' lliflll Roora 1030. ' . . 

" • : ■ VUJJJ/ 271^946 

f,c<CfaJg)rioMSia 

ChirfJEnjpw-TiBckPrognirtt D. L (Saml) DBTERDmO 

'^■IW"-.' •■ • CbitfEnglneer-Conttnirtlon 

' -. • ■. ■■ • . '. t402)27J,S257 

September .7, 2003'" ■ " • ■ - ■ ■ 

P.M.{Phil)ABARAy- 

■ Mr, Joim Bayer . " ' - . " ' •. : ^r^'^^-^'"'^ 
Pblysum TecHiioldgies . • • " : ' ■ W<K)27l-J036 ■ 
P.O. Box 840iSl ■ ' .. 

Baton Rouge, La 70884 " ' 

. Dear Mr. Bayer, . - ' ' ■ ' 

■ S^^JTv ^ ^ ^''"^^ alternatives to wood that can b conventionafly. festered 
(sp kfcs) ,s beaming more.of a requirement each cky and therefore has be^^^ 

th^W o n** '"'^f ^> '^"^^^ ^""^ '^O'^O^^ 20t),000 tifes next year, up fix)m 75 OOO 

this year. Our overall wood tie demand exceeds 4.000.000 tics, .'. • H '^."w 

■Odjer than our ctots^^^^^ — , ' 

fte^,n^Bedmboth-]ocations.wereperforTningwdl. Ihe properties you funushed from theearlykb test ■ 
■ ^tlr!l^ ""^^ T"^"'^^ ^PP*"*^ stoeof those of our ourrent^proS pSu^ 
• ■t™ngcforcompIetetestingoffb!!.s£a]etiesatUniVersftyofIIIiWsass^^^ 

-nie tiap^oidal shape of yom- heavy axle load is interesting and could ultimately Veduce the numbe.^ of ties 
.required to adequately.support the rail. ■ -, ucb 

. ^I'^'^ch.'ronthfrom.prospect.ve^^^^^ 

Polysum tite for future installations. 

! ^/^'^^P^^^ b^^^f^- Tom Homes bid Mr. Gary Hunter from-tJP's Supply department . Pleasb keep Up"'" ■ 
mtormeda$ your business development continues. " / ■ 

Regards;, 

DavidAConneli- 
. , General Director-Engineering Teclinology 
■Union Pacific Railroad 

■ ■402-271-568.8 
EMail; D.COWELL@up.cotn 

. ■ .c: • ■ 

Tom Holmes •' . • ■ 

■ Gary Hunter ' ■ 
Russeli Lloyd • . ' 

•. EdKoTiake ■ ' ' . 




June23,.2003 



'Mi. John C. Bayer 

Poly Sum Teclmologies, ELC 

P.O. Box .84051 

Baton ItDuge, Louisiana 70810 



j iRegional 
' Authority 



i700 Plaaa Drive, 
lew Orleans, 



Dear Siror Madam: 

. On behalf of the-Regiona) Transit Authority we wouM f n • 

oppoitunily to have the IrackmamteiZ^T^X; * ^^^^^ our appreciatioii for 
Poly-Smn Technologies. The J^Zht^^r^^'V''^^ 

Tie Mve proven to meet RTl?S,tS-r ^"T"" ^"^^ram of your Proto-I^ Tuff- 
fa- clearly indicated ^^o^^T^Ts^f^on':^^^^^^ 

permanent solution to the St. Charles and I^Sll+Tw 7'^^''^°^^^ ^ ^^^^ ,a 

in^ation of 33" TlienndplaiclSSfd^^rt?'??"!^^""^^^^ ^« 
.installed.in acurve area ne^Tc Dui^f \ Streetcar .Line were 

1.1/3/2000. From the weeHl ^^of to^/^'P ^^Z.^" were instaUed on 

TeohnoJogies have maintained a loT^'I'^eo^di?^ ?^ ^^-^^A and Poly-Sum 

observed and inspected these ties perfor^^r id^f^^ T '"l''^' ^^^^ 
movement and the rail fasteners have remSifnl.. ^ shows no deterioration, no 
Streetcar Line, the roadbed ^eTlT^^ZZ^^ on our historical St Charles 

^^osed. We purchased somf^- ad^^o^al^eSSt;"'^ """^l?" °f ^^ '^ 
location on the St Charles Un. toTCll^ J^ f l^' ^ 
have expressed great concern arut^H,&Tr 4^1^" ?^ 

application of being .nnder the gro^dT^Le ci^" 7^ ^^^^^^^ unique ■ 
temperature changes of the soXJ r^f^^ "instant dampness from water and the 

Tlie^gplasti^RailoadTieswere^S^ ."^^ «^ 

• dat«, the tracks have maintained lod ilJ^;!^ T "^'^^ of mstallation to the present 
years these.es have peire?w^:ii^^^^^^^ 

for the unique ^PV^iS^rh^^'^^j^Z^Y "^^^ 

Authority'sLssgReplSementSoS ^ ^PPortiag the Regional T^asit 



Assistance Superintendent of Traok & MainteBanoe Department 




^504-248-3637 




ATER 

LINE ^"^^ Federal Blvd. Riverton, WY 82501 307-85(5-74 



.September 19, 2000 



John Bayer 
Managing MemlDer 

Poly Sum Technologies ' : ' . 

521 RIenzi . 

La Place. LA 70068 . • • . ^ • . 

Dear John: . ^ ' ~ . 

Following up my email, Jet this letter serve as a purchase orxJer for 150 cross ties 
from your new plant @ $55/tie. It Is also my ^jnderstanding that these ties are 
within the specifications of ^he composite (gypsum arid recycled plastic) ties we 
currently have in service. - . . . . 

Ties we have in place are perforfning admirably under severe heat/cold and 
show no degrading from the alkaline. 

Good luck with your riew plant . / 




Cliff Root 
President . 



CT/ts 



